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Docket No.: 121 I47-XI8-NP 
(New Ducket No, A'NI-002-NP) 
(PATIiNT) 

IN THE UNITED STATICS PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Amnon Yaeoby. ct al. 

Application No.: 10/567,662 

hied: l-cbruary 8, 2006 

For: Centralized Network Control 



Below arc the amended claims we would like to discuss. We believe they conform to 
suggestions for the examiner in the last office action. 

Amendments to the Claims are reflected in the Listing of Claims, which begins on page 2 c 
this paper, 

Remarks/Arguments begin on page 6 of this paper. 



Confirmation No,: 3988 

Art Unit: 2144 

Examiner; S, B. Chnstem.cn 
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Listing of claims: 

1. Claims 1-25 (Canceled). 

26. (Currently Amended) A method ol^qpmi^mgji.nctwork^-ontml, g^dnctwork 
comprising: 

at !casLa.nm.Uct anda second seU2£one_or moj^etwork ejemcnt^one oj; more of said 
llMclcmcms a,uLo.^ 
network hos t i m u» A ..a£em ai i d 

a poli cy epiUrolici, s.iid m ethod conmjasina: 

collecting real-time ^T^-mnmm). information c«vat,said one or more ajjems irom 
said, first yoiorpne or more network elements ot-ft-n^worfewhichJiost.a^ 

reeojvinj^aitiLcaldim^ ^ - - 

more agent s irom <aid firs t set ; 

selecting a policy hasejd^Jh^ be 
implemented by at least one second network element!, | different irom the first set of network 
dement, responsive to the collected real time information Irom the oii^nor^li^iwork 
el^n^nwsaul Rojicysjjniroj.ler, the at least one second ciemenl including an end-point element of 
the network and-hosUng an agent, and 

enforcing the-said selected policy on the said^a gent hosted by vl^said at least, one of 
second nelwork e 1 enw i H-eJem en ts having _an agciij 

27. (Cancelled). 

28. (Cancelled), 

29. (Cancelled). 
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(Currently Amended) A method according to claim HI J] 26 > « hcrcin collt-ciiny red-time 
operation information comprises collecting information on software applications installed 
or running on the network elements. 

(Currently Amended) A method according to claim H I]] 26. wherein collecting real-lime 
operation information comprises collecting information on the communications between 
elements of the network, 

(Currently Amended) A method according to claim ||1 \\ 26, wherein .electing the policy 
to be implemented comprises selecting a policy relating to a software to be installed on 
the second network element, 

(Currently Amended) ,A method according to claim 26, wherein selecting the policy 
to be implemented comprises selecting a policy rotating to a software to be uninsured 
from the second network element. 

(Currently Amended) A method according to claim [\\\] 26. wherein selecting the policy 
,„ be implemented comprises selecting a policy relating to preventing installation of a 
software on the second network element. 

(Currently Amended) A method according to claim [|T|] 26. wherein selecting the policy 
U> be implemented comprises selecting responsive to a determination that a group of 
network elements having a common problem have installed thereon a specific software 
application or combination of software applications. 

(Currently amended) A method according to claim || I )t 2-6, wherein selecting the policy 
to be implemented comprises selecting a policy relating to allocation of which allocates 
network resources, 

(Currently Amended) A method according to claim [{] ]] 26, wherein the policy is 
selected implemented within less than 60 minutes horn the collecting of die information. 

(Currently Amended) A method according to claim [.[ 1 |] 26, wherein collecting the 
operation information is performed repeatedly. 



L1UNY/.1HMH2.I 
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40. 



(Currently Amended) A method according to claim [| 1 |j 2& t wherein (he method is 
adapted to select the policy to be implemented by the al least one second network 
element responsive to operation information collected from al least 2 llrst network 
elements. 

(Currently Amended) A network management system, comprising: 



an input interlace; 

an output interface; -and 
•H 1^,^11 rst_set and a second set of one or more, network ejcjr,cn1s; onej>r .U'0^ ot J«Mi! 
first dements and onc_or n] ore (fetd 
network, hosting anient and 

a policy coin roller; and 

a processor adapted to collect attribute- .values from- a-pluraWy of Heivvork-eleir^nts ot a 
n « m >rk4h^^^ 

gro«fSr»h«>ueMhe ,>uipwf4me^<^j^^ 

LenlsjYom.said.to 

i]r_st set; select a j^lu-y based on (he real tir^jjjdhrm^ 

t ,, ri> „,,,, ,o ^recollected resume mlor^n jLqnusadJ^cy poller, d^leasl one 
second elenu-nimdu^ 
sa.J sdccU-Jj*!^ 
auaeeni, 

41, (Cancelled). 

42. (Cancelled). 



|, ! UN YMKM 712.1 
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43, (Currently Amended) A system according to claim |[15]J 40, wherein the processor is 
adapted to collect for at least one network element, a plurality of snapshot records of the 
network clement at different times. 

44, (Currently Amended) A system according to claim I f 1 5] | 40, wherein the processor is 
adapted to verify that each network element belongs to the network before collecting 
information from the network element. 

45, (Currently Amended) A system according lo claim !P 51] 40, wherein the processor is 
adapted to find groups using a k-clustering or hierarchy clustering method. 
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Argument 

The above amended claims arc believed to conform to the suggestion of the examiner in 
the final rejection. As such it is believed the ease is now in condition (br allowance, This would 
be the subject matter we would like to discuss. 

The persons who would attend are one ol' the inventors, Eden Shochal and the 
undersigned attorney, Richard Samuel. 

Wc would also like you to consider the attached reference (U.S. Patent No. 6,466,932). 
We note that we may need to file an RCE with an IDS following the interview to have this 
reference considered . 

We would appreciate an interview at or about 1 P.M. on December K 11 '. 
Dated: November 19, 2009 Respectfully submitted, 

djjL _ Jn^l 

Seth'Snyder (Reg. No. 60,24?) for Richard !. 
Samuel 

Registration No.: 24,435 
GOODWIN PROCTER LLP 
The New York Times Building 
620 Eighth Avenue 
New York, New York 10018 
(212)813-8800 
Attorney for Applicant 
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U.S. Patent 



US 6,466,923 lil 



SELECT A SOURCE OF PATTERN 
OR TEXTURE SPECIFICATION 



SELECT A LEVEL OF Z-AX1S QUANTIZATION 
AND PIXEL RESOLUTION 



BREAK THE IMAGE ALONG ROWS. COLUMNS, 
AND AXES FOR IMAGE DECO MPOSITION 



SELECT CONDITIONS FOR FRAGMENTATION 

" j ~ 



PARTITION FRAGMENTS BY LENGTH 



SUBDIVIDE PARTITIONS BY SEQUENCE 

* ~ 



PREPARE HISTOGRAM OF FRAGMENTS 



FIG. 2 



DETERMINE NUMBER OF SEQUENCE 
TYPES IN EACH LENGTH PARTITION 



CREATE SEQUENCE-TYPE COMBINATION 
HISTOGRAM 



CREATE A TYPE CODE PROBE 



FIG. 3 
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1LS. Patent 



Oct. 15, 2002 Sheet 3 of U 



US 6,466,923 Bl 



PICK TEXTURE SET 



SELECT A LEVEL OF Z-AXIS QUANTIZATION 
AND PIXEL RESOLUTION 



BREAK IMAGE ALONG ROWS COLUMNS 
AND AXES FOR DECOMPOSITION 



SELECT CONDITIONS FOR FRAGMENTATION 



x 



SEPARATE FRAGMENTS BY LENGTH 



T 



SORT EQUAL LENGTH FRAGMENTS 
BY SEQUENCE 



l: 



PREPARE HISTOGRAM OF LENGTH AND 
SEQUENCE TYPES 



CREATE TYPE-CODE PROBE FOR EACH 
INDIVIDUAL TEXTURE ANALYZED 



CONSTRUCT REFINED TYPE-CODES FOR 
EACH TARGET PATTERN 



FIG. 4 
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CLEAVE SOURCE IMAGE AT INDEXED 
PIXEL LOCATI ONS 

— T~ ._ 



LABEL ENDS OF CLEAVED FRAGMENTS 



PARTITION FRAGMENTS BY LENGTH OF 
INDEX EXCLUDING END LABELS 



PARTITION BY FRAGMENT CLASS 



PRFPARE HISTOGRAM CASED ON LENGTH 
SEQUENCE AND END LABELS 



3TH~ j-'- 



FIG. 5 
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FIG. 6A 



R ^nninjiiiniiin^^ 



J,tO 
112 



116 118 12C 



128 130 
R1 LI 



mmm 



v; 



132 134 
R2 LZ 



n I I I I I I MINIM 



^124 

136 138 
R3 L3 



FIG. 6B 

FIG. 6C 



FIG. 6D 

J-J MINT! 

FIG. 6E 
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i RANDOMLY FRAGMENT IMAGE INTO SEGMENTS- 
OF DIFFERENT PIXEL SEQUENCE LENGTH 



^COMPUTE THE SEQUENCE HISTOGRAM FOR 
EACH SEQUENCE LENGTH 



L 



IDENTIFY NATURAL LENGTH OF FREQUENT 
SEQUENCES FROM HISTOGR AM ANALYSI S 

i 



SELECT THF MOST ABUNDANT NATURAL- 
LENGTH SEQUENCES 



JL 



DEFINE COMPLEMENT TO EACH SEQUENCE 



STORE COMPLEMENT IN PREPROBE SET 

r 



FIG. 7 



APPLY UNWEIGHTED PROBES TO TARGET 
TRAINING IMAGE TO LOOK FOR ROUGH 
MATCHES 



SORT ROUGH MATCHES BY PROBE INDEX 



ITERATIVELY APPLY TESTED PROBE, 
CALIBRATED BY (K 1( K 2 . K 3 ) WHICH IS 
ASSOCIATED WITH PROBE INDEX TO GROUP 
OF ROUGH MATCHES TO OPTIMIZE WEIGHTS 



FIG. 8 
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TOREACH FRAGMENT WRITE A SEQUENCE 

BEGINNING WITH VALUE "NUMBER OF 
R! -PFA '"ED FRAGMENT COPltiS", FOLLOWER: 
7' ? h -rr& I IGH LINKER SEQUENCES 
' INDEXES AND AVERAj^:!^XJ^LUL. 




REPLACE VALUES WITH THE UPPER & LOWER 
BOUNDS OF RANGES OF VALUES FROM THE 
SEQUENCE AT THAT POSi f SON 



FIG. 9 



GROUP FRAGMENTS 8Y COMMON 
REPETITION FREQUENCY 



ORDFR GROUPS FROM MOST FREQUENT 
TO LEAST FREQUENT 



SET GROUP WITH HIGHEST POPULATION 
AS NUMBER ONE 



" ASSIGN OTHERS A VALUE IN ORDER OF 
POPULATION ^ 



LIST STRUCTURE TYPE CODES; 
. NUMBER OF FRAGMENTS 

- [ENGTH OF FRAGMENTS 

- NORMALIZED POPULATION SIZE 



AM 



AN 

y 



FIG. 10 
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INPUT UNKNOWN IMAGE 

(TARGET) 



SET UP TYPE -CODES Or UNKNOWN IMAGE 
(PRIMARY OR COMPLEMENTARY LIBRARY 
DEPENDENT) 



HYBRIDIZE TYPE-CODES OF TARGET 
WITH TYPE-CODES OF LIBRARY 



REPORT MATCHES OF PATTERNS FOUND 
BASED ON THRESHOLDS ESTABLISHED FOR 
SELECTION CRITERIA 



Tf ALL CRITERIA FOR A TOTAL PATTERN 
MATCH ARE MET, REPORT ID OF IMAGE 



FIG. 11 



TtYBRlDi7E NORMALIZED STRUCTURAL TYPE- 
CODE FROM LIBRARY TO THE STRUCTURAL 
'" TYPE-CODE 01- THE UNKNOWN TARGET 

I MAGE 




NORMALIZE FOR ABSOLUTE SIZE OF 
OBJECT (SCALING) WHILE KEEPING TRACK 
OF NUMBER OF PIXELS PER UNIT AREA 



""HYBRIDIZE NORMALIZED SEQUENCE TYPE- 
CODE FROM LIBRARY TO NORMALIZED 
SEQUENCE TYPE-CODE OF THE UNKNOWN 
TARGET IMAGE „ 



FIG. 12 
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MKTHOD AN!) APPARATUS H»< tlclioablc topology, lire loNov, 

ItlOMAI HKMAULAi. l'ATH%HN l i,ri " 

Ki:<<>f;\n ion ' 



ima>:-: topology, whcrv the Vpo!oe 



Tins disclosure claims the iKTlclil o( I'iilcul Application N SUMMARY OS- M l E-: INVLNTtO 

;r. No. «).(Wl>,S28 likd May 1 2. VJV) us a provisional According U> ihc invention, ir. sn .liijiv-ii; 

Hcnl application, discrete muSfit-l|-riu:ii.sio.i:.l dala winch can be r 

BACK'iKOUND <» ; Tllli INVENTION an array wnh a lopoliigy, whcjc ibc iiiiiiy l )M c: 



ii molecular bio]o(-iciihlikc 
lyiwoiatinn, chrom jlog-nplmr >.< 
iipniiiuV;-. jr.-. I :;l:cnijt',; an 

eadicaNy^'n ima !? : fcalwfl: p.obc 



used ::, , ;l; 



ankiucsfiirwxiuicoi 
Pal. No. 5,375,105 u 



11k- otdy known precedent for 



lc.n.Jli.:>:c]»iiv. 1 lomr.::Mii<-»rA i lloma I .'.-,pi^-.;NNi.-."H.olccu- ,nvenlrm: ate. used Jo. 

br compulation " A,l!c-inan's work has spawned a u<:w lid.: pallem tv.c< W i.i»..i ami 
..r research -iivcsm-a! ion, which so far has lead It) compu- „ Various methods for cur 

lalioiia! l.p..Ka:u! olci^nls. which is repot led in !l>c :ese:ifCh The provisional a -.to Ik 

.s<-i. :1 ,.: t literature. An example is the proceeding of tlx a p.obe conslruclcd iVoili 

Discrete Malhcrn:,iics ant! Compiler Science Workshop tlX K ; . ]he pu-scnl tit* 

hchl Api -I. !'■•'>> ai i'-i:.,::!. !. i; mvcrsily. dcscriplion by rceogoi/ii 

A PWi I'l, I), disseil:,l,c„ : . ended -Cornp«l:u .otui Mod- In- derived I. .. dala 

lor i ester-.. Analvs,.. and '1'cxlun: Synthesis" by David form a prol>e to viehJ a I 

tbnbc, ai the i :o.v 4 -.;..,ly ol Southern Caltioinia discussed up a probe can be a sc.p 

Ihc . ol ihc use :. id N-e.rain sialislics in I. SI...V: analysts and a sccp.euce ni ddicr 

and ;-enci-.lioiv H.s aii..!vs,> used a technique mvolviiii; a The ji«vc.n,or> will Us 

m.ixune,:; ol N c-ip.ai In !oi,r pixels in a row to determine following dcsc-npbo 



dilVeienl orders based on shushed analysis of pixe! R.nup- 

iiii-.. Whiic never imaicd as >ma;-,c trae.incnis. the present '"■ 

hwenlor ha.- rccci-nr/cd ., relationship between the concept m> and pi 

of N->u.ains and ihc pixel jjionpirx's of contiguous ptxcls l ; K 

use:! ,o Ihe picscnl invention to create probes utvenl 

What is needed is an improved method to solve mulch 

„,:Hhe.i^at,c.,!lv-eb:d!e,v,-,,n.i.i. palletn problems, such as pab I'K 

lem rccoi;nilio,; problems, in.. In. line. "cd K c" detection << mvcnl 



T!Kiri : rd.sciurnoN oi ; nil-: ideAWiwi 
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ID her pro 



cctirdiiifi In the 
iCtSS according 



PICJ. 5 is a flow chart ol a still forth 
lo the invention for rehnint' a piohc. 

!•)<>: 6A-fili arc an illuxlralion on an iiu.l£e of I lie slf-ps 
ol' bacimcniaiion .mi) end Itthelinp,. 

[•Hi. 7 is a Hfiw chart of a slill further process according 
to iltc invcnlii.ni ("or fcfiniflfi ii probe ii:.iilfi improved IraR- 
iiieiiltilinn. 

l-ICi S is & It™ churl of a Mill further process according 
d.i itji- invention for a process for tleiermiiiinj: ami rclininn 
probine; ixmdilioii* usinp, simulated hybridisation. 

j;|f;.'*9 is a flow chart of an inventive process of producing 
; , su.piceice type -Code from a oirpcl imaee and (mm I he 



aspects of the intake M In be recnj>i 

flicn used io rcconiii^ a paiiem ™ 
texture. The probe is a very powerful 
of llu: interest in this invention will In 
developing probes particularly prof 
either directly Or indirectly, on souiCC 

i;iW:fticrKcr!lniy value at each pixe< [" 



c III 1 



, 111 is 



'lu'nis "mulch" with llie probe, in accordance with ihe 
idling criteria which may bo established acCuidmg I" llie 
'cnliuil, I: should he imelcislood thai there may be mom 

, onc'prube, . probes 30, 31. which are avsttahle In 

of an inveimve process oi r |i , j.^.",,,, [',. ;[,.„, cme linage or pattern within Liu 

ode from a lari'd image and ; n ^ fc 'ifeil features, «s herein referred lo »s phcti<>ly|MJS. 
sed. may well require a plurality of pro!** UKomptcicly analyze 

lalysi's til" a t.irp,cl image i»i"S Sim ilarlv, a smith: probe could luncimn as a 
JoraMiislckaUireumqucloa 



a flow charl for an iavvjjlivc process usine. 
cl sequence- typc-ctxlc probinp, in order lo nor- 
;s for proper scale and resolution, 
s an illustration showing die relationships 1,1 ; 
Uriicbiriil type-codes in an limt array and image 
ee | V |K codes in a second array wilh a pluralily 

an iinap.e database. 

„ Hiiw chart of (lie overall inventive processes, 
a block diagram or an apparatus for perl'oiruini.', ■ 
s acca.miinpt lo Ihc invention. 
IPTION Of St'W'.'ll' : K- BMllODIMIr'N lS 
i undcistaiid the invention, il is useful k> define 
ng components In ibta ujvcsiIhms, which relates 
laly-us and in particular :i> i wo -dimension.! 1 
■■.is tin eharaeteH;.!ie>. of e... .nl p- tud pheii 
x exploded in 



of images. 



songbi-fof imaRC ail'io 



■■-like 



maiums n 



lump 



12, 14, If. i 



feaHiie in , 
.pieiictfs. which Uniquely 
dala phenotype is Hie 
re. 'IWo distinguishable 
)Ie (jcnoiypcs. By build- 
e. penotypes, wiiiiue a:el 
he identified, 
town a lop view of an inia^e 
;} u (icmareated ilnonp.h 
hi, Itt. nie imafte pa 
ir (ch 



awn ih.viiy 



I leaUnes. The insane with lb- fcalurw is fecogpix- 
a macroseoi'ic level, Al Ihc ima^ fcituie level 
., sctpicmees of pixels are grouped into reci>i;ni/.ablc 
>), the image and its features are analogous In a 
pc, At die fully miRllilieil level. Values of individual 
an be deciphered. When ir. ibis form, llie idl'oiTn.V.ioii 
,,n„, s |o ;, ..citolyjie. A fenotvpe IN is a definable 
e as hereii!aftc.r explained, ofjiixeW 20. 22. 24, 26. 
aioiind leiilures, such as feature 14, ('Hie itlusinlinn 
i' scale, since a phcOolypi is lyfitaal V tm| 
aen v^wed al Ihe resolution nceik'd In resolve a 
and a (7,et)filvpc caiukjl he observed when viewed 
oluliem ■.allied io resolve a pbcnolypc.) 
Llern'l'exture. Rccr^iiilion l'rnccss 
n'dini; lo one aspecl of the invcmion, a pmlw M> i% 
.d which iscomplemtniaiy ;il the ^.eiiolype level Willi 



In order for Ihe probes lo hwtion 
of imaji.es or dala sels, die probes are. normalized upon 
ereaiion m ir i m>. of oriental ion and a.' (irnap.e resolution.) 
in physical or malhe-mal icial space s re.speel ive ly. Imnijes, 
hiiviii);, been digitized inlo dala are trealed as dala sels, 1 lie 
data .sets of N d««cnsion> are (!e t .:om|;osetf Hiio normali/ed 
HMllixes "f N-l dinlei'isions vectors Um prncessnii,; ni a 
manlier lo match Ihc neiniiah/.alion vi llie piolw tub (.bni 
example a Iwo diilieiisien'ial linage is deulDlpOscd nno a 
one-dimensional vecloi alonft the riormaliwd axis cnue- 
spottdin),'. lo the piobe scl wherein ihe pfobe wljind bie 
,„■,.!, ie air ahj'.ncd lo .i i-ommr.ii, eeiieMlty hxed ic lerenee , 
, such a-- compass direction or |:r;ivnv.) 
!')evclopiuK a Basic IVobe 

Referring lo WO, 2, there is shown a How chart ol He 
sleps in Ihe texture recognition process accord.,* Id llie 
invention 

) 'llie first Step is lo select a source ol palim ■ or iexhm 
speeilicalicni, i.e., to select the hasts lor peiicatinp a pn e 
of data piehmmarv to establisliinp, llie probe seM.sle|.,v.l 
Example-- are: 1) a complete mtape, oi 2) a "masked" snivel 
Of il complete imap.e, Auolliei exatnplc is a .scplieiU oi it 

> dalasef (idemdiable !■>■ an index). U"hisc.Ls may well include 
Ihe mullispeclial datacubie, obtained Iron: meip.e s|n;cims- 
copv or hvpeo.pectral analysis. (In hvi"'i spectral analysis, an 
ima' t >e is expanded into a "dataciilK-"' wherein each pixel is 
a.ssociatcdwdo a set of ie.s(Sin:i's io dillertml wavelenv.lhs ol 

•:; heh! Ihe response lor ea,.h pixe; hemp, airayed e.rlln y 
io the plane containing! the Iris In probmjf, such an irnap.e. 
the index value at llie pixel position is waveleiipdh 
depetidcnt,) While the source may be as simple as a smp tie 
h-atuie, it may be a complex ntuh.dnne!ts,onal elat:m,et. i R 

ti simpler Ihe source cliiiraclensl ics, die simpler svill be Ihe 



CijirespOndiiip, to a point m space has assomaliMl xvi i i 
s,;mle y a I i.ie or a sei ol values which represents) 'oler.Siiv, 
C,ilo: oi a eomponen: of color, 'i'btx value will he b'.smdis , 

K. take i m Ihc n i 1 11 ,hi " I 1 1 1 Sl 1 

dalascl, l» repreaml any spatial patlern lt.> which can he 
applied ihc ifcop.-uliesi lee'Smiqucs of Ihc invention, iC'liiires 
; Midi hounds. 

The ..l:M siep in the inventive process oi dcvelopint; a 
probe is lo select a level of gamine, or (luarilr/ation resro 
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5 6 

h - ; 1 1 1 ill v 1 1 ,; u . . i 

" U ",\ . „ , ,i ,11. fenftlb. Tl"p yield, a orin.arv or..- *| ^ '^!^ 

.'' ,. ,|:,le „| tisc the p»nlKJ Itlnaiy. ,„, v Wi'll lr«c 

r< 7 ' ; '.-.— 1 .-;.,„...;,!„ . ,,„., 1 , [ , h; „, ;.M !„k Al llii* ^-M a i.k a I r-il!^. - "' L -' " 

' tM ' r , i | | „ | hcen KknlilW.J. sine* a liiM-vram ..I lr!.|;mt--nls .... . 

' ; ""' 1 , i » . k, i . i i 1 1 ' ' 1 

'■'■ Shl '-'- ,U; " hjl ' ■ - . ■ , ,„• (,., ,, u , ,.:„,,■,!, r.ackie acid I > ...'"ici.l:, arc l.rs! |>» ww " v 11 '" : 

'»iS fc t: ' ;n!,1! : 1 i ; Uly ■ ™ r' "■ ■ '„„ ; „'„ h- iv'ainn- 'Jml U K 0 further probcU ftv scqiiMh* d,«r.b«Uo. 1S ,1 .!>:. 

malL-li:,.-,; !)) wvas ><;alun.s. '"" ."■ \ . . .„„, scpa!aH:( S a hislugram of .w.i-, K> "' 

pli;,, „sol U .io 0 1 . xi;y lt f .b t , u ...» »ch a.| 

rtwlvvri! - 1 , " ^; ;ui '"-."- s v ■,' iii- : « ( ii-i.iiYMN «.r i'.«'-'»i- of i, ' ;i:;icr;;i w,n 

lorewlvt Imul. Howlvl, i , K vi|hiu .ho f.^mcms. wind, ... .« ulcnl.f.^ iht 

1 ' " " " ' ' '! , 1 Ml) i 1 ill I nn.m, 

1 ;. i : ; ;[U [ : ,,i: ; . ^i..^*. , 

i|i >>il , |„, * , , IU.vs i:!»arl oC ■M*«iw|i 1,1 

J 1 '" I""'' '''"^^^.'pl'i'J^^V^'n',^. Jcce.mp.v-aO,^ ' HiV.inlioi, I . . . , ; -.li..i^; ercek . P"-'l- | tt " "^^",,^1"'" 

si , i H I l ' i i l i i i h 

Mt|..cm "> ' , IK , 1 j n , ..hn tin h;.^" 

or.u.m . i ma) mi I 11 111 , , , i r , , „ , I , h . J i - »" 

1,^.1 .... Uioiiv,,.,,,: is —h.i in. u , .ypc ■>■■'■< 1'^ ; 

Sinftk; l l..iic.«.o«« ! .ly <sl il.iIuk., LH..1I..H ■ • I ( j,^,,,.,,^ >u;l i ^qi.c.Lt: rornhniaiOf..-".. «•) «-*Ul 

i ^ 1 n I . . 11 1 „...,„ ,-1 it , i I in i I h i k 1 1 1 

j>r;tLln'.-<l in lbt titW s»r>i<:clii!»H'y. iv »»■■> l*- ' - <; _ „ , Thr- i tl f,-w.U:.i»oi> IM" b« SK" - ^ 

iM.iily™-^.™oii a l.to, ™..'M» ' ' 1 " 1 ; h: i|1; , i;irv . ,|, t; , ypB o«lc im.bf i.sofv^y iTD.h 

(iinwiiSHMial .scquvr.ee ;,i:*\y*H <■»> !! • ,, u - l, "»- . k . r „ |S a nhc.wlvpk-Ukv pioln:. Hk I 5 "--'-'" 1 'vpc-cci. 

.cx.ur, p : ,M.. ; iv, I-' , ' , '^ m " p :,|„: ,. ;,J,, dc „ I,:,- lln- ^ r«.^ p-noiyp- 

| ll; , t , l:f di.ntns.in-,.!; probe-, can >c .._>.»• J. - ; ; !ik! . prt> ,, t . s plrcnO. v,mc. I.kc pI ...t»c H.uscacl, l.,,,.,n.c.^ 



winitn™. A tcatUml ol Hsu pailitioi 

;,.=< ■ r,;, (? o , , ^ .,^1 ; ^ 4: ;^;-- 4 ;; '^^n-v.:,;::;::;;:;:,;-. r^c^.,,,^,,,-.^ 

1,1 ■'" ,nl ' 1 ' 1 " 1 '.' Y ''" ' . .". ,., m „i. inveiiiK'in lor tc4Uiiii|> a type c.Mk pn.hc. Mi.s pr«K.e^s is JH 

K , ; ., u - ol clmni-c) i.r. - - - ^ cx|Ji.;:.M.)c,...i liur i,:.;lliu..i ...P Ml 3 ami ^ .noM .i:-,.U. . .... 

, ,[„.: v,l,c,, (vvhc,: ^ t ,, ; ...l,. : .- i ;; h(i; ;;: i . : , |M ;| ,, „ l:ra:r; ,a„c, 0 f scpiua^i And um-cpa, a,c,l loip,=r,..l ; 

(: ,;aci r ,ch wi.h a i: ob!ailll . dl vU, h , 5 ,^iuu S i, i ,,..H ) yM.( i .5. n»*f»w 

™ a use, ,.,,ipl.co s,r„,,. » ; y U ; U--;» { ., l;Ji ^ P vistja , lff vwb.km. i.e., «». ll^ "«.^ »>'"«■ 

,:, „, . . i. ...» - , , , , i- . !r i 1 . ii... ', , , 

' I |' I ' ' 11 ' " ' II I | , L , 

a:lii)iny n I he Ki(.'intni \ ] - f.^.., cuanie.'aiii.ii a;n] puce; r;-w>|uliv>. -'■ ■ , ■-- 

""'."i"; 1 "-,^".. la'e'k!^ J £!l neo'e.v kCHloi '^oi.-i d lon tf :o-.vs. column an..l aees. ^, , S... ^e 

'-.oi.ps k'.'l' »-)• I • . ...... s on "o;,ei.lalir.n," lor ..IvCeimpo-.i. ...a. I ^ ■•»)■ •'";»• 

""l : , hl ; Ji ' ,! ;- : ';; . .; rll ,.;;:,,;,:, X,: ven . coiekncc-. are ^la-.^ ft.' frae.foei.lal.in. -eel. e- u 

;r;,: i ; : £a . . > > 11 w 'l i!. 

"rl I 

•n„, ,n'ilv«H o Mi,-, par ) .e>.ieo -r .l.-.e.. 1 '-. .' IJ « " , , r,„ , ;vu aa .. ■■::u:e 

,,, " , , . I ., 1 1 IVIH e,. I-P,'!'). 'M'^ , ' , ,,,, , v ,,,c, I e, 

","7 ll ; ?,\\,,v; t ,:;::;^ ; : « , x^vs 

,J|, „,her SraiViKO. a; , u„ ... m ol comp^r ,, 

ikoern.ioe m,K,.c« (within .he , ; , . or i ,■ ,h i ...lu , ; J - wl ; ; ' ch I„,,s., 
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i be invention. The process of. sclectim; feature-rich lypc- 

eodes eoOld I",: iHlloillilied 11 AC of a COillpuier 10 ana!}'/*; Ihe 

samples of patterns ;nul oMblfctiuiig s«>liihlc maxima and 
minima IVir iCKtlii'ii siinilaijty and diilercncc indicative of 

!'!(!. 5 is a How char I of a Mill further process :;eeoidji;i; 
in [In: invemiDi: |W refinuip. harmcm analysis, tins citation 
of ihu probe set and tin: distiii|>tiisliin)> tin; lypc-eodrs of a 
probe. Hefeiiiri}.', to h'lG. 2, tliL 1 process is modified lay adding 
these stg ,v; fijllowirii;, Uic eondii ion scltelinft slep (Slop I.)) ir. i 
ruder in order lo refine the piohe se! aisJ its analysts with the 
resultant rcfiricint:]! of I In: i V j.n; ■ l'i.kIc selection process 

Kcfcrriop !o bid, 6A to hUT 61.:. the slcps of |r»C(nen- 
laliorl and end labidiliji are illuslraled. Iie[t iriiiinji from a 
jirolic source imapc 1(H) which contains patterns lo be, i 
itlcnlilied for rise a probes, liic source iinspe l<><> has been 
decomposed into row:, I..H). 112, ! !■} of intfcxcil pixels H6, 
118, 120 (Slcp (.', l-'lft, 2) |l*v<i« selected a condition for 
fr:i|.!tin:nlation, tire I'rap.jiJtntaiiosi process includes eleai'tnp 
the source intake at seleelcd pixel locations 122, 124. 120 ; 
(Sicp T, b'H'i. 5), ihco labclm;-. «a«h end of the cleaved 
locations will) tapes 128, DO: 132. 134; and m. !3K (Step 
U. VIC. S). Inherent in each of the la H s is a valnu ilulining 
Hits cleavage condition toe den particular cleavage. This 
value is a poinl it) it new type of dalasel which can be. used 3 
I'm further di.'ilinj;uis!itri.i! Ihe IV :u;i fn:ni Instead of merely 
partitioning fiiij.iiiitiit> based on the combinatorics of the 
sequence, the value relates die fragment back to lire topo- 
logical Icalore* <•! liie image* ground which iltf frap.mcuts 
are none rated mi I ha I lite pberrotvpe can be built hack up. Pol .* 
example, this cleavage dala poiril can Ixt used with other 
iniai'c dala poiul lo idvnltly an eilj>t: or a contour or a cof n 
(;ra(iiet)l common lo multiple rows in a Iwo dimensional 
image, as mi> ; hl comprise =i pher.otypic: feature. 

The nexl slop, similar it) Step R, is to partition the .1 
IVaiiineois by length of the index for (lie fragment, but 
, . I„. Iiop Hie cm) !.<!>. b (".op V, f'l(i. 5). 'Hicrcaftcr the 
lcn K lhs are cl.v?>ilied by cu'llmp condilirm, NxN, where N is 
ihe number of ctilliiip, cointil ions almoin.; pairs. In the even: 
the ele.avaju: is at a prcCXiMiuj.- end winch is lal.-clcd, I here 



t determine which 



N-rr 



etpieil-. 



inocicl fin a recount ion site sequence in the unknown intake 
and (he tool for bmlthnp, ;!<e preprol'e which looks for l!)ai 
ri:fo;inil ion siie. lo li'.nld ; he prcprobe, Ihe :-;ee;ue nees so 
selected (Voni Ihe Icamtnt; scl are used lo deliue a eoniplc' 
rneitt 10 each SCrplf naj (Step AC). (This is a simple process: 
fo, insiance, ai each pixel location, wherein lor example the 
pitel value i.iiii:.c is It;, Close pixels li.iviii:'; value '» are 
mi Ii in nh I Hi % i i i 1 i . | i\i I due 

in, | i Hi i i ii I i nil ii i llexibilily in o on 

prcprobe eiernenls lo be slored lo|.',e.tlii,:r wi|h olln.r 



A!:), ihe 



explaui how ,o ana 
example til an anm 



Uly of oilier portions of die same data 
nlion is llius a powerful hx)l for pattern 
KH necessarily fiptimized for specific 

Cilion can be lo die iiniip.e or lo die type 
c used is an illuslralion in coniieclion 
olfoeiim 1 1 hndi/oiiioii .noili -. are 
which enhance I be patlcrn recogtulion 
cy well beyond lliat which is possible 
iioiii u:eLif;:i inon pruccsscs, and it con 

I , eciou;. j',e IN "i:i;, h:.ve at; itnpeif'eci 
n- fn in ic (I around a fealure. 40. Three 
meters, reliilin>j ti> probalulny of a 
if lire totality of association of a probe 
and Ihe slrenp.lh of ioletiietioci of each 
mkes up :, jjenotvpe. oi a probe wiih iis 
rovide the llexibiljly lo reeojini/.e. an 



n:hi pjx 



ii.:ll: (SI 



At each 



Choice of these cons 
: seed values which if, 
Onivunieiltly. rhe va 



icn leujMh of frap,mei!! (Step '/■) There a Iter the frap,- 
havirtft ibosc sequences o! the most liequeut oecur- 
•irc idenliTied by cx.imir'itip, the peaks in the histogram, 
i ideiilify the nalnrai '.i:i:l sizes for iVap.ii'ieeis of a 
i sequence (.Slep A.A>, This is a mullip!c-part process 



chosen lo pnxluci: [he e<pn 

explained. 

The three key paranieici 



ic" ( I ) may serve as a seed va 
ts, and Ihe'liiird consnint must 
villein of a probability belsvi 
if these pai'atneieiS will now 
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associate;: 
F ! lit •■..• , 



miividiial r»xcls..s: 



■|;i'e position sti lepeusv nat.anictoi S is i-ivcn by: which jro roiiph probe mat. 

Older U. p.onp the Miit.p.s 

v,.i-VA,:'a, <» probes (Step AiO. Third, I 
„) itcnttivcly applying for e. 

wlll: - f ... various wci«hb lo the grt> 

S, ,s I Ik position sii 1 ,n>ei,cv ol posHioo ,, Weights arc optimized in I 

4 is UK' dilfcicntc in the absolute value (o» oihet '•--'■>•"'-'- , ;c , ,,f pto i K . s which select, 

metric incasuic) al the taipet pixel nul intended iari;c<(s) from which the pn 

complementary value ol the probe pixel intended to lS ilsc , r l0 lht . , lst . 0 f ncur0 

match with the i-iotx! pixel (V,,-[l- V w; ]; ami computers Mich as the 

k. is the science ..tritiKCiitv constant (0«K<ii>fimiy). Machine pwnccfcii by Th 

Tin: constant k, is used :<■ wcij-.lil Ihe importance of a 5U ii;.l»lc plalloim, whether 

match at any s|H v.fic >....,•>■ position lo the overall sequence. used tor analysis. Coi.venli 

file itiitnbu of ushvidu.d matches and die conlnlnilioi. ol ;n used as well, if s|>ccd i-. it 

scitrtcd individual matches can he weighted independently I lii.s sot of weighted pi< 

,..,v, i;; . Ih s-.b.litv to the match. nc. erne: .a lor two sequences. ,„ ,|ie iiiverplmn, in .utalys 

Reorienlalion arid translation of the probe with respect Id mine il all of part <>l the 

the target are rKcdeti in osdei to find lite maximum across the closeness criteria is chose 

tarRd ol mlerost. '1 tie parameter D is a measure of this , s f hc UrRd image The. pro 

match. thc la W il11i, t' c 

Hie sctj.if.OCC Alringcney pammctei D is Riven by: imsftc, and especially if 



■lately the 



I') js Ihe sequence stringency for the entite sequence old 

p., sit ions of t; ano 
;., i.s the weiitlitinp, constai)-. !>■: the probet.cque.K, 
illc patanielei I) is a second level of '•ftov.incss" . 
■iiehinf.;, so thai ptohes can be weighted lelalivc to <u 



ck iiienl:: versus an equal nuiubc: ofsep.n . ( u..lh.K. This isa.) ihe oumfc 
examolc of a nonlinear association pioccv.. Nonlinear pro- 4} lowed by 

cesses arc common if. biobpica! systems, so the wcn-.hlini', cutting ca 

,„..,•„ to , ,ne the continued analORy will) Hus index val 

invention (Step Al | 

ihe siabihlv parameter l> is a mechanist., lor scum*'., for trammf, i 
any piobc a weie.hle.ti value to be used in connection with mi sources (: 

, u:„! ,.n.ut. -,dv.,.. Ilius dillcte::'. prolies can be wcip.hlctl to Step A 

dillerentiv if ilie n.en tc for in.healiiii; rcco^uiion ;:. bas,.d sou;, es a 

,,,, a snmniaoontirah values I' tor different probes measured set, with 

anaifiM a ttHcshokl value, then the weiphUtln f on any from the 

.■.articular ptobe will be indicative of the importance Ot the piotv.eds 
contnbalHM, of trial probe f J to the iccopnitioti t.f Ihe total I'K.. 1 

irr.ap.e. Thus lliete is a third level of •'fu/v.incss" eomrol in type onk 



1 iiiiheiiooie, bv 
« ; .l»c :eH B m. ■>•'" 
n.e.clnne. the sidvs 


maki .1 the van.;!, 
can weip.ht the n 


m.be overall palteo 


f IhM 
, 'Hi 


natehi.iii piocc-.s 
fhc above :.:h.s 


tion ol leoarnete;' 
d f.vbnth/atioo.v, 
. are v,e,phfe,: ; 
n he more oi Its' 


, apply directly to lb 
herein the elements o 
hat various rce.ions o 
.s emphasi^d in tlr 


|)<>| 
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} AM). AD nlber common 



:•'») lV|*s«otlc fhnii ll.tr |il>r.uy <s IsvItkIi/kJ 
i«d MHiri-..^ |ypc«xxfc (i„ ainiiilcniL-Hlary 

jnkixvw,, , alKU , lmJCl! itermimril-.tim^sa 

naldl (Slcp AW). The: of u^i'iiiliou II 



t, <>,a,mp,^) ,, ;„,„:,:::;■,,,! :,:-,.h 

(y ihc key !r ,V,r.-. lounti ill I he u^m:,,.: 
I mklilinii, (hi: iu:w|y-:, wl knl sequence lypt 



,::*m S :| J1; . ;lI C, lor^H! 
mown lar^l <S 
Ik: wn UH-ul im 



c (Step AS). Il is also pox 



!JXT!-,l,[;TI-li;i 



hkIus. Ltal.ilia.si: 



staled, lu lil will, liit: scale of ike library lypo-ccdc (Step BCinjiysw-lcvcJ probe* l>y wlcciiw. Jr.H'.me-nK Irom ll»: 
AV). This nom-,:>l,/;,ti™ -r,i!d t> c *s *>i.»pU: .r. «»K»in } ; l.y,r»m (Step AA) ami ^..wuin.. prt*>«* l>y complementing 
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13 imu{llK ^^J^,^r. Spc, 

j'ii. mobe ste.rapc device 76A. jH'.H»:sR described in conrieoi ion wiih H<.i. 

isk drive, ,»,,, or the like. t*G. 4. .slcpS toe added ••> parhl.o. 

.., |, |vpe-eodc peueratnr shape if, color space <» Slcj: L ), Shape ,s « 

U*inP <liU from Hie Vslopraii's for the lis si, second awt ihird ifcrivalives ol 

code ^(icn,K.f inwpato sMn.vl.iru M*t«n KtilJ values, bm example, by lak 

eps AK AO) and a sequence lypc- derivative, minima ;m(l maxima in Hit lirsf d< 

[.J A ,y«;-ccHlc piobc ncncriilMi determined. Minima and maxima <>i the li 

>m lyiw-cocte* (Steps AVI and AY2) derivatives art SUliJcicnl 10 extract virtually 

j, v !ln> <)piciur« lvp<:-codcs ttikl lliw l"! itnormalion from a «;«|ucOCt> As a practical 

s,„< > Uil H|» ^'A 11 ^ " 1 " ' > ' L \ "'..hm > c " 

of «omplcmcolin,t is extremely List, zero. Sejy. ! 1 'l "»»"•• ,' 

ilk additional Mnrapc in order So use die pomis in the sequence, ol uumma arid ma 

•r»lKS, However, such prol** npiion- !-. Hie typ« code probe create*, nevoid. no. to l 

probe, wl Morale 76B. invention d,us include* lenPl!, ^pio.KX an: 

.'. ils: , be ammfttel in an arm) MiiUfcr W<".. 3.). Hie detenrmm,,:; step (Mep H) » u 

rc making a structure lype-codc array number ol stupe ami sequence lypcxiii cavli 

,,. imap.es (Step AZ) and makmp, a am! Il.c Instopo-uis are ul shape and -on: 

ray 32 toi multiple traioii.e, i,uw, of i«=»i'.<li f>*cp I; I" '-he ptoces.v d^viaici 

irrays 51). 52 me Kloieti in an array step is pnwnteJ as Me;; t) ;.»te: step w. 

representalioi, of a database library further par.,.* K cl U;, P :>u*» ol .apia, I 

(i t ' -no- 'I il l chtaincd at tins slco an, I sequence. Thereupon Step I'bccomeMb 

e m ! :l) ,,, : , lur insjuiiMicin. ' by the keys of shape and sequence, flic 

r n 111 proe scswv.tr.lin> modified I U i I shape arid sequence 

probes or ctlliivuleols are then r- (Step 0) 

■,„.,w" ,::.;„:» in online presses An 'J he inventive process coo id he caii.c.,) em 

- 1 <> • » ' < » na „: ! 

ice S8, which could be live, or be a iwo-duuctisiomn imape to in. s im.vc, is 

«lia or digital media. At the (.'.enotype Iwo-diliicie,, cdnm., that bi. ,le, ? eall 

pioly-s Ijcatmp. a suitalsle ivlenniymp 
iicckl onto die medium. When: I he prt 

enolviie II) (Slep ISA). medium, .ceopmiioii - ■ Lieediire.o. ! .seaiioi^ 

At 'the pbeiiolvpc level, a pein-iype-like comparison is by a])p op; oiii: Oele, ,.i. e • 

.en pertormed 'by a P l,c.»OiVP« coidparalo, 02 on the mtnke. nle„t,m;atiot,. a,i,e elop e.l in. .,r 

.loriii.jiiiin ohliimtd hv mhei analyses, Mieluetinp, hybrid- ss uiMi) Urr maikei iclCiitil.eai.iin ..in -- .... 

Ml ion us Hie mechanism of Rciwtyp'c eorripalivao, or scan ls a mil her. 

irnpl... sn-in./ malehlln; ("Step DP). Usmp Hie penonpe II J as i he invi-.n-non lias ^ --I- » • - 

■inuenee type Cisle'lo, ;. feature of the larpei ,|iia).e in a speeittc emtsKomeots. ,> nei em|.oo..n„.,., 

,. m ,-„et cwTinvron and nsinp a ')J io eslablisii IVap.mcm.s, to those o! ordinary saeib m llie ail, a, in 

, p, L i Lucnti [i i in ii "par ili i V receives the in dl< r< k r- rx.l mlci.ekd dial tins invention l..i 

, .ii)', irvment'T <)4 pI'ivkIl.s 1>»iii the unknown as inchvalcd by the apjKntlctl elatlHV 

;, ,„;,', io'i.'ip'it KtCselecte;.! iraiomeaits (Steps li O) Iron, What is claimed is: 

vh ich itvpi , ,k i ".^ r typs codes (Step t. In a compurinp, machine, a im.1l i..U 

VY and \m t lien eompai ,n;t the complemented type- dataset rcplCvtiilalive ol physical icalun 

,|„ , U1 CH ,] I t:, mi, ptmemt n'.preM HM.ve ol idiysical objct. 

:'„,„,.,<,.. fll . , mii ;; clemeols identified. The pr„b- d.,ia:,et can be "lapi-.tl lOtermeditiieh, to a 

o; lh e. iv,.e'o.,i.h-..s identities leaiares that are not evident »mip.e, said r ji o.tl u •< 1 c.mpi.s.np.: 

il si Hide- pern, type ei smpai is,, ns. li 1 ' " ' ' 

lonully, the Oal.tb.ra: library 5», 52 may be probed m clod Iron" a Irammp, tlalnsel, 

larallcl 'i'ft the phenotypc eomparaloi « "™!t ihtillijile crcfl ,j nj j, ai leasl one probe set compos 

m,bC", if desired, to enhance die speed of will, which ^nilionable, spatially .definable data 

tialiem' recoipiilion etm i.K carried Old on brfte numbers of j,,^ dalascl on said eolSipulnitf, machmi 

While a software program lislinp, would enhance he reconm/.ed. each said piobe ■ .-f said pi 

inderstiiiidinnof Hut details of the mveiition. ;> programmer :-.s cornpleine-ila! y value at selected niiat 

o, Krchniciail skilled In lhe arl could readily produce an lions amonp. » preselected fraction of 

operational system from lhe lorc B i>ina ilesrfipl,t>n wilknil in key lealmes in the spa: ml ly -del me 

undue expenmenlalion. Detailed explanation :>l ■■•el^iec! „, pi, it inr, a:i Lillkooovn damsel to said con 

steps needed to impie.iieot aspects ol die invention is . ^ m)kj , 0W!1 Uala-sel into 



es). i.e., posilion-based informs 



ima ( ;e fraKQiem positions ol s.bd unknown dan 
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.•Hwcil'vifir. rcprcsenliilitms of physical objerjis 
alcd with said pallenw, 
2 I» a eoinniilniy machine, ,i method 1'of mapping, 
daUsel roprcsi;iii:iiiv<! of physical features k> a specili 
'-"iXV-SCijIalivc of physical object* 
enn be iiiapjw.il isdcfinwlialcly u> a »f 
image, siiid nitliioi) comprising; 



deli 



■puling machine fur nmluig 
with patterns i!i known spnlialty-dc .finable. miaiM.'.s in be 
a-i:i»ei>i/.«d, each said probe having a complementary 
vnhH! a! selected image fragrvi<,a>i potions amuim ii 
preselected f;s,obY,r, of image fragnie:ib; in key bcaiuiOs 
in (bo •-[■i.ifia lly-iielin.::.:! Imag , , 
inputting said daiascl in sai'd coflnpud'rts machine; 

) said input damsel Id 



■ aid pan 



!l snirj wiltc-fcd 
l;.iM-'l specitviiv, ' 
■cialoil with suiii 



grouping image fragments w aiding Ki common :■ ■ : Ii 

lion frequency io obtain proupft; 
ordering Maid group:, from mosl populous lo least pupti- 



artsigning "J J o 



ir I he highest pnpulai ion as (he 



selecting- conditions for IVagirieiilatsocs of the ont- 
diisieimioisiil siring; 

iilir.ii lype; a:id 
preparing a Ii i s! og ia ;i i of fi a gme i'Jn by said partitions. 
.V flu: method • o, <hoc, 1i; io i i.a :i 2 iiu lher including the 
.steps nl': 

lieieimiVtitW, the number of iliU'crcril types ttt each Icnglh A 



repoi 



a. .io.h; a comhinMfWsi: hisiopomi whin;] length cjlego- ciak i ia ,st : .d number eaiU-ria between pro!)..: lype-CodcS 

sie.s wilh the number of enpfe* of each sequence type in and target lypc -eodcs. 

each partition; and 8. The method accoidirig io claim 7 wherein said prolx 

;Oi!Vt:i1iuj> said cOmbinaloiic histogram inl'ormiHioil iwii- lyf*-»xfcs«r .-...«! image lil.mry -m'c a collection of Mi neutral 

a type code dial fisl.s detailed bisk^am and sequence l,V|>eeode,s and oS sequence lype codes, 

combinatorics of each fragment elm into order io yield y The method according io claim 2 further including the 

a lype-codc probe.. sIcjys of: 

1. "Hie. method according lo claim 3 t.u'iher including the cleaving die source daiasel ;ji selected pixel locations to 



picking a re.presr 



of lexh.ues that hav 



s, columns and a:.;e.'; 1 
lposilion: 

lion into fragments; 



■ie III end locations on each fragmertl; 
labeling each end location with lags wilh a value deliti 

local cleavage Coudilio:i; 
pa:liii(ji;:;tf. ibt fiii<int(>ls by lenpjli of I he imicv for 

fraipiltnl. while oteludinj: I he end labels; 
classifying fha li-iiRtiis !>y ctmiug e:ondnion; 
partiliiMiinf:, I he lraf,mci».<> by li.iginer'il cl.isfi; 
COIIKUliCliltp, i IllSlO'Tail] based OI) ad:.1;l iljnal dala, ;S;e! 



lype 



.rid ;; 



merits i'oniir'.d of groups of clement; 
;ttinp«!iii>, ft>r .wtlttcicil iengihs ol fisigineiHis i 
1". if, io gram a: each iVagmcniaiiim level; 
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xannninc peaks if. holograms fo: the fr^«i«:i.s Hav.nr. sorl.ng the smogs winch arc rour.1. poa>c matches 

I hose sequences of (hi mr.s! ircql.e..! occurfci.ee lo prol>c mdex, m .'.:k.f lo group the son.gs ul 

kJc.ii.1V the natural .nut sizes foi fuumcnls of a know,, matches w..h selected probes: 

sequence; traininp. probe weights by .Ic.bvcly apply::..:,. :..< ca 

electing moM abundant tiatural-lciiRlti M.«!ue-nccs for wsc > proltc index, I be pwln: with various weights 

a .n.xk-1 lor a recognition .site sequence and as a l.x.l ftroup or rough matches; ami 

lor bmld.ng a prcj.robc; and optimiv.iiin weights lo yield .. minimal set ..fprcK* whi 

milding, the prcprobe as a complement lo each sequence ;i( .:]ee lively and complete:? ..le.it.iy laigc.s Iron, wii; 

-a. selected. J( , ihc prol.es are made. 

.). Ir. a computing machine, a method for maldnnp. " i.s An appal. .!us loi matching, info, .nation patterns :; 

mown info. mat ion patterns rcprese.ilalive Oi phys.eal ^. L>1 ,|,,, L . (( . t , m alii,;„i,eris:onal d.Ha. which can be .cp 

lures oriwniMsd inlo a .set o! discrete multidimensional s( . lll( .j j„ „ ff8V> w j,|) a physical topology, where: tin- an 

a wb.el) can 1.x: represented ill an array with a topology, |))>)( ^ ^ j|, U :'r'mcdialciy mapped lo * spalia liy-dcli. 

erctn the atiaV can be .Dapped itttesutcdulcly to a ^ • ' ' ^ . , ( ,^ lrit dements which 

sially-dclined image space of discrete elements winch are ' *; . ,„] 

.,.,1,1.. , v ... ».,!h-v.i.M).,f«.".. s.iilniciht)dvvi::i-tr. dcliii.il. c a ong a e. 

' " ' prising: 

•real,:.,- al least one po.be set composed of probes (>r ll ' t:, " s '" r "^'j • ^.[J™* "i^i,!;™^ 

n*rZ b i"' a S^^^^ * ' hao-'n'tida..^: - - » -J t-'- ; ;;;;; 

.. „-. .I,,.',..,,..'. -:>,■ ,.,-h .>m.i>c having, a « a Ke..otv|H' .eve, will: K.x.w.. spanah /-del,,,.. 

L ,,,'.-,l— •.a'-".,,".,, ted ,„,,c, iragn.o:). posi- patterns .r, he rcco,.m,ed .n .Ik imi. C < space, e.ust s 

horn' of -.1 least ll." !i:sl order amonR a preselected probe in said piobe sei having a umipletricnlafy 

f "'.':.„. „. t-.H-'mcr.S:, .11 ferv fcao.-es in the at .selected image fragment positions among a pre 



,ns lor employing said probe set So identify and locale 
aid palirrnr. will,,,, the image spue, where.:, sa.d 
mploying means cam, prises 

.set input means copied to said compiling rnac!::t:e 
or inputting, a.t unknown data:*!, 
mentation means lo, sei-r.if-nlings.ud unknown d.,...-. :: 
1,10 ., ilf iitKvn S cojix-socnilinn 10 stp.nter.lali.>:: in '•::,(! 



12 'n,e n,elh.Hl according K. clain, II fnrlher indm 
Indlding collection of different probes tor pe.ee. 



ap,)l,e:.lioii 



nresina.^lof ob,e<:,s as-ca.ed w 

represented tn ' )C. An apparatus fo: 

v ||,,; rlil !„■ resenlalive ot physical or 

: of di^-ele w»J ap]s..at.,:, compn.si::; 



arv vah 



employ, og said ;:,o!ie !o i 

within the image space, sa.u p.o 

on.pns,,:,; d,e .steps of: 
app!v,,,g„:<l .:l m:we.ghledp^!,es i, 



it selected P' xcl I'os.bo-as among, a prcscieclcd .racl.c 

of a. leas, the firs, order P™* <» **y feat tires m Ihe n.oclel „,,.,ge, 

i„ of image iVagmenLs in key « a slorage ii,ec),.,.os,„ coupled lo sa.d probe-c: 

c . lo. storing, said pi.. 'he set; and 

.tjfy and locale said pallems .1 probe appbeaio; a„d dcleclor cmi'loymg sa. 



'ouches between individual ^olx::, and 
: so obtain siring-.; 
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